Background
The Economic Community of West African States (ECO-WAS) faces ongoing threats from zoonosis and antimicrobial resistance and suffered serious socioeconomic consequences during the 2014-2016 Ebola virus disease outbreak. Weak health systems and poor coordination of efforts were among the major factors that hampered the effectiveness of the initial response to the Ebola outbreak in Guinea, Liberia and Sierra Leone [1] [2] [3] [4] . This was further compounded by mistrust among indigenous communities of government officials, international organizations, and foreign agencies; fear of some of the prevention and response interventions; and poor logistical support during the epidemic [3] .
The outbreak, among other health threats, prompted the establishment of the Global Health Security Agenda (GHSA), a partnership of over 64 nations, international organizations, and non-governmental stakeholders engaged in building countries' capacity to address infectious disease threats and invest in global health security [5] . Recognizing the need for cross-sectoral collaboration, stakeholders at the national level began to call for stronger political commitments to building long-term resilience against public health threats [5, 6] .
The West African Health Organization (WAHO) responded by coordinating with other regional and international bodies to develop a draft Regional Strategic Roadmap for institutionalizing the One Health approach to strengthen prevention, detection, and response to infectious diseases in ECOWAS member states. The Roadmap was validated through a series of technical and ministerial meetings involving 15 ECOWAS countries (Dakar, Senegal in November 2016) followed by an inter-ministerial meeting in Abuja, Nigeria in 2017 [7] [8] [9] [10] [11] . Member states signed policy and financial commitments to strengthen national preparedness and response capacities against public health threats through institutionalization of the One Health approach. They also called on international partners' support in carrying out the Joint External Evaluation (JEE) of core capacities to meet the requirements of the World Health Organization (WHO) International Health Regulation (IHR 2005) [12] and in assessing the state of veterinary services using the Office International des Epizooties (OIE) tool for the Evaluation of Performance of Veterinary Services (OIE PVS tool) [13] .
The resolve of the ECOWAS countries to strengthen multisectoral preparedness and response capacities to prevent, detect, and respond to emerging public health threats attracted support from regional donor initiatives funded by agencies like the US Agency for International Development (USAID) and World Bank, respectively the Emerging Pandemic Threats 2 (EPT2) suite of projects and the Regional Disease Surveillance Systems Enhancement (REDISSE) project [14, 15] .
The Preparedness & Response (P&R) project was a component of the USAID/EPT2 program specifically focused on supporting countries to build strong Multisectoral Coordinating Mechanisms (MCM), herein referred to as Platforms. Through the lens of the P&R project, this paper outlines the process and highlights progress towards One Health institutionalization in Guinea, Liberia, and Sierra Leone from June 2016 to January 2019, including new legislations, structures, terms of references, and strategic plans.
Objectives
In support of the West African Health Organization's November 2016 Regional Strategic Roadmap for institutionalization of the One Health approach, the Preparedness & Response (P&R) project worked in coordination with national partners in Guinea, Liberia, and Sierra Leone to establish multisectoral coordinating mechanisms.
Methodology
The P&R project began its support to Guinea, Liberia, and Sierra Leone in 2016, having implemented similar activities in the East Africa and Southeast Asia regions. The project's global conceptual framework, specifying three thematic areas of intervention (Collaborate, Formalize, and Implement), was adapted to fit stakeholder needs in West Africa. Table 1 below summarizes key actions under each thematic area and includes additional actions which contribute to the enabling environment for institutionalization of the One Health approach.
The two thematic areas "collaborate" and "formalize" address the establishment of the Platform in terms of its structure and functions, while the thematic area "implement" addresses core One Health coordination activities to be carried out by the Platform [16] .
Best practices from the P&R project's collective experience within and outside West Africa have been compiled and formalized in a series of "toolkits" [16] [17] [18] . Although specific approaches varied by country due to contextual considerations, the toolkits served to standardize the approaches.
Collaborate
In Guinea, Liberia, and Sierra Leone, national technical experts and facilitators organized One Health stakeholder mapping exercises, sensitizations, and multisectoral coordination meetings in consultation with national partners. Stakeholder mapping was conducted as the first activity in order to identify key One Health championing institutions, supporters, and other resources for coordination and collaboration. P&R then organized sensitization sessions to lay the foundation for future One Health activities led by these critical partners. In Liberia, due to limited resources, the stakeholder mapping sessions were paired with One Health sensitization sessions, ensuring participation despite busy schedules and competing priorities.
The establishment of quarterly multisectoral coordination meetings further improved trust and cross-sectoral coordination. Led by an individual appointed by majority consensus (often a designated "platform chair"), the meetings allowed for joint planning, resource management, and troubleshooting of challenges, as well as general progress updates on implementation of One Health activities.
Formalize
Once national stakeholders expressed more comfort with the principles of multisectoral coordination, they were able to engage in the process of formalizing the structure and composition of the MCM (Platform). The Platform was defined broadly as a structure that serves as a multisectoral coordination mechanism designed to address health threats including emerging disease threats, endemic diseases, AMR, disasters and environmental toxins among others [19] . Figure 1 below summarizes the structure and functions of a National One Health Platform in pictorial form [16] . The roots represent the partners and resources that are foundational to the Platform (stem of the tree), while the branches represent the key functions of the platform and the leaves are the activities to be implemented through joint multisectoral collaboration.
In coordination with One Health partners, consultations were carried out with key stakeholders followed by a series of pre-validation and validation workshops to develop additional documents formalizing the Platform such as Terms of Reference, and Organizational Charts noting key individuals to staff or be seconded to the Platform from sector-specific ministries. This lengthy process, best practices for which are summarized in the toolkits, included desk research and interviews of government personnel from each of the three key sectoral ministries.
Implement
With the formal Platform structure in place, a new mechanism had been established to execute One Health activities including strategic plans, zoonotic disease prioritization exercises, and National Preparedness and Response Plans targeting specific diseases through a One Health lens.
Activity implementation drew on complementary national and international resources. For example, National One Health Strategic Plans were informed by global best practices from P&R's strategic plan toolkit but developed by country-level technical experts applying participatory approaches to collect feedback from national One Health stakeholders [16, 17] . Main collaborating partners in this exercise included national ministry representatives from the human, animal, and environmental health sectors, academic institutions, and international partners such as WHO, USAID, and the Food and Agriculture Organization of the United Nations (FAO). A similar blend of country-level and international partners collaborated to carry out the Zoonotic Disease Prioritization exercise under the leadership of the Centers for Disease Control and Prevention (CDC) [18] .
Fostering an enabling environment
The long-term performance of newly established Platforms is dependent on sustained policy advocacy, inclusion of key stakeholders, coordination and collaboration among key sectors and stakeholders, and mobilization of technical and financial resources among other factors. Guinea, Sierra Leone, and Liberia continue to strengthen their One Health enabling environment by engaging multisectoral national and international stakeholders through the Platforms and developing domestic annual action plans that include a financial commitment from national governments.
Monitoring National one Health Platform Capacity and performance
To monitor the capacity and performance of National One Health Platforms, the P&R project piloted the annual One Health Assessment for Planning and Performance (OH-APP) process and tool [16, 17] , which takes place over three phases:
Phase 1
During Phase 1, a facilitator is selected from a pool of national One Health "champions" to consult with national One Health stakeholders and compile relevant policy documents, strategies and plans.
Phase 2
Phase 2 involves a workshop facilitated by the champion designated in Phase 1. Attendees representing national and international One Health collaborating institutions individually assess platform organizational capacity and performance, and then participate in a plenary session where all workshop participants agree by consensus on the scores for organizational capacity and performance. Scores translate to a platform "maturity level" ranging from Beginning to Mature which provides a broad picture of progress achieved to date, as seen below in Fig. 2 .
Phase 3
Following the workshop, the final OH-APP phase is focused on producing an annual workplan for the platform informed by assessment results and overall platform maturity. A smaller team of key platform members representing the secretariat and technical working groups draft the workplan, which is presented and discussed at the next platform coordination meeting for approval.
The OH-APP tool complements the WHO IHR Joint External Evaluation (JEE) by providing a means of measuring the Platform's growing ability to carry out multisectoral actions prioritized under the JEE.
Results

Collaborate
In total, 31 key multisectoral meetings were conducted from 2016 to 2018 to sensitize and build consensus with stakeholders and senior government leadership in Guinea (13) , Liberia (6) , and Sierra Leone (12) . In addition, every country conducted regular quarterly Platform coordination meetings for planning and monitoring progress. These numerous meetings with groups and individual stakeholders resulted in increased knowledge of One Health and a consensus on the values of using the One Health approach to strengthen national preparedness and response capacity. For example, in Sierra Leone, multisectoral meetings of stakeholders from the human, animal, and environmental health sectors have resulted in animal health data being included in weekly emerging disease statistics disseminated by the National Public Health Agency.
Formalize
Guinea, Liberia, and Sierra Leone adopted slightly different National One Health Platform structures which reflect country-specific institutional relationships and other contextual considerations. In Guinea, the One Health Platform is anchored at the inter-ministerial level and chaired by the Ministry of Health. In Liberia, the Platform is hosted by the National Public Health Institute of Liberia Table 2 below summarizes key attributes of Platforms in Guinea, Liberia, and Sierra Leone:
Though complex, definition of Platform roles and responsibilities, along with its structure and composition, marks only the first step in formalizing the MCM. With stakeholder buy-in in place, each country next began the official political process to pass policy legislation establishing the Platform.
In Liberia, this document took the shape of a Declaration of Commitment signed between all implicated ministries, including the Ministry of Health, Ministry of Agriculture, Environmental Protection Agency, and Forestry Development Authority as well as others. In Guinea, the Platform was formalized via Government Joint Order, and in Sierra Leone, a Memorandum of Understanding. Though the number of participating ministries varied from country to country, a common element is that each document required representatives from key One Health sectors to commit to long-term collaboration using the Platform. Table 3 presents the key milestones achieved in Guinea, Liberia and Sierra Leone leading to the official launch of their national platforms.
Each of the three countries has achieved a consensus on its platform's structure, policies, and legal framework, and has officially launched its platform. Each country has also validated a formal governance manual to clarify the roles and responsibilities of administrative and technical stakeholders engaged in platform activities, enhancing transparency, efficiency, and sustainability of platform operations. Figure 3 below highlights some Table 4 summarizes key outputs of implementation as of January 2019:
Fostering an enabling environment
Guided by robust governance manuals which provide detailed operational guidance to Platform leaders, Guinea, Liberia, and Sierra Leone have made important progress towards resource mobilization. For example, all three countries have secured support from the World Bank REDISSE project to strengthen their integrated surveillance systems, which provides a baseline from which governments will continue to build national capacity to prevent, detect, and respond to public health threats. To secure domestic financial allocations through annual ministry and agency budgets, the three West African nations have or are in the process of developing annual action plans identifying target activities from the five-year One Health Strategic Plan. Though progress with these annual One Health action plans varies among One health assessment for planning and performance (OH-APP) results to date
The latest OH-APP assessment results for Guinea, Liberia, and Sierra Leone are summarized in Table 5 below. The three platforms have taken important steps to strengthen capacity and performance, but results indicate that they should continue to focus on monitoring and evaluation, resource mobilization, policy advocacy, and joint planning, among other actions, in order to become more functional.
Challenges
Establishment and institutionalization of National One Health Platforms represented a departure from "business as usual" in addressing health threats in Guinea, Liberia, and Sierra Leone. Below are the major challenges encountered and an explanation of how they were addressed.
Defining the platform and its structure
Broadly, a Platform serves as a multisectoral coordination mechanism (MCM) designed to address public health events/threats including emerging diseases, endemic diseases, AMR, disasters and environmental toxins among others. The decisions on who are the "key" platform stakeholders, and who should own and lead the Platform, were resolved by consensus in Guinea, Liberia, and Sierra Leone through stakeholder mapping followed by a long series of sensitization workshops and advocacy meetings with high-level national counterparts. The process was lengthy due to perceived challenges to individual sectoral leadership, competing priorities, and political transitions, among other roadblocks.
Often, government positions and functions are politically driven, and lack clarity or emphasis on accountability, efficiency, and effectiveness. Initially, each country anticipated following the usual hierarchical structure and retaining the independence of each individual sector, without considering the impact this would have on operational practicability, efficacy and efficiency in tackling public health events. Little was understood about the importance of new, crosscutting structures such as the platform secretariat. During discussions defining the organizational structure of the Platform, national counterparts often attempted to suggest individuals for roles or responsibilities based on level of influence. Though no institution wanted to be left out of decision-making, few were accustomed to contributing to ongoing discussions moving forward a multisectoral agenda and did not know how to advocate for structural changes that would facilitate this type of collaboration.
These attitudes created a lot of confusion and frustration between the sectors, which was only resolved through a carefully executed series of sensitization sessions and other related multisectoral coordination meetings. During sessions facilitated by P&R staff and consultants, stakeholders worked backward from the management of a public health event to determine the key institutions and adequate functions which would have been necessary to properly manage the incident. Through continuous sensitization sessions and repeated discussion emphasizing the complementarity between government agencies and institutions, the importance of the structure and that of each actor to prevent, detect, and respond to public health events, tensions softened. A platform structure promoting institutional collaboration was ultimately established in Guinea, Liberia, and Sierra Leone.
Achieving long-term multisectoral coordination through the platform
Multisectoral coordination is an ongoing challenge for all Platforms, given the need to balance individual ministry priorities with cross-cutting issues. Platforms must define methods for coordinating between different represented sectors but maintain leadership and ownership of existing activities and structures such as Emergency Operations Centers, which in many countries, such as Liberia, are managed by the public health sector.
The Prime Minister's office or any other office at the highest policy level like the president's office serves as the ideal coordinating body because of its primary mandate to coordinate all government sectors. However, there is no one size fit all and countries have the final decision on where they may anchor their platforms [20] [21] [22] [23] . For example, Uganda agreed to establish a rotating coordination system, building on lessons from its success in controlling Trypanosomiasis [21] . In this scenario, equity in managing the Platform is achieved by giving each sector a designated period to coordinate the platform, which will empower each ministry and build leadership capacity. Kenya is another success story, where the platform has been anchored at the Ministry of Health for quite some time and has been functioning well [20, 22, 23] .
An important lesson is that continuous strategic advocacy for coordination, joint planning and implementation is necessary when dealing with an environment where ministries are accustomed to jealously guarding their resources and viewing the gain of other structures as a loss to their own. This requires time, patience and always making sure that all key stakeholders are appropriately engaged in activity planning and implementation and feel heard when important decisions are made.
Highly motivated and respected national One Health "champions" are critical in these advocacy efforts. Champions are generally decision-makers or technical experts who have played a key role in raising awareness of the Platform Level* Beginning Developing Beginning *The final scores for each capacity and performance indicator were established by consensus. Non-integer values represent partial status achievement for certain subindicators. For example, Guinea's average capacity score of 2.1 indicates that it has achieved the minimum necessary capacity and initiated the government budget allocation process to begin "expanding," but its performance score of 1.8 indicates that it has not yet demonstrated high performance. Together, these scores indicate that Guinea's platform as a whole is still in the "Beginning" stage. The score is intended to motivate further action importance of multisectoral collaboration and push this topic as a national political priority.
Integrating sectoral priorities into the platform
Though multisectoral in nature, the Platform is intended to complement individual sectoral ministries, who are represented on the Platform by their policy and decision makers. Representatives from each key One Health ministry form technical working groups which jointly plan and implement activities. Therefore, the Platform helps pool ministry-level knowledge and resources, facilitating discussions on how to leverage these resources for preparedness and response activities. It is well-positioned to convene discussions on joint resource mobilization and planning, ensuring that every sector benefit from new partnerships and other available shared resources. While investing in multisectoral coordination, it is important for Platform leadership to continue making sectoral representatives feel empowered to contribute to the conversation and integrate knowledge, expertise, and concerns from individual sectors into Platform activities.
Support from international partners
National governments assure long-term funding and technical support for the Platforms through annual budgetary allocations, which are essential for the resilience of national health systems to public health threats. International partners complement these efforts. The P&R project worked closely with international stakeholders such as the Food and Agriculture Organization (FAO), World Health Organization (WHO), and United States' Centers for Disease Control and Prevention (CDC) in addition to other USAID/Emerging Pandemic Threats 2 partners. This strengthens complementarity among donor-funded initiatives, so that their support is in line with the 2017 commitments of African heads of states to accelerate implementation of the International Health Regulations (IHR 2005) and builds upon a strong foundation for future development [11] .
A significant resource for One Health activities in West Africa is the World Bank REDISSE project, which provides support through the West African Health Organization (WAHO). Guinea, Liberia, and Sierra Leone have benefited from REDISSE funding since 2017 [14] . REDISSE has heavily participated in the process of establishing and maintaining the Platforms. Continued support from REDISSE offers a "bridge" for continued international support at this critical moment, allowing the One Health platforms enough time to more fully establish their presence. REDISSE's M&E indicator related to financing the establishment and functionality of platforms illustrates its concrete commitment to ensuring their sustainability while local counterparts continue to advocate for national budget allocations [15] .
Conclusions and recommendations
There is documented evidence that "coordinated investigations between One Health sectors yield higher statistical power to elucidate public health relationships as compared to silo investigations and that the approach can result in improved resource efficiency" [20] [21] [22] [23] [24] [25] . Greater preparedness and response can save lives, and prevent the economic catastrophes of uncontrolled health security events [22] .
The Platforms in Guinea, Liberia, and Sierra Leone were established to address serious gaps in preparedness and response evidenced by the 2014-2016 Ebola crisis, and are anchored firmly within permanent national government structures. Stakeholders jointly determine, through consensus, the structure and composition of their platforms, formal legislation guaranteeing legal statuses, and develop critical tools such as National One Health Strategic Plans among others to guide multisectoral coordination over the next 5 yrs. The P&R project's experience has demonstrated the importance of country ownership over the process for success: national stakeholders representing the human, animal, and environmental health sectors were successful in developing a Platform structure and prioritized action plans in accordance with national needs. For example, Sierra Leone has mobilized national and external support to revitalize its disease surveillance system, while at the same time it is a partner with other West African countries in the REDISSE project [26] . It is highly recommended that international and national stakeholders continue to support ongoing needs for resource mobilization, monitoring and evaluation, policy advocacy, and joint planning to further strengthen their National One Health Platforms and ensure that gains are sustained.
Data limitations
The work described in this paper was conducted over a period of 3 yrs (June 2016-January 2019. Multisectoral coordination is a long-term process, and it must be acknowledged that there are limitations to the conclusions that can be drawn from this short experience. However, the authors wish to highlight the process and outputs so as to inspire other countries to initiate the establishment of National One Health Platforms, and attract continued support to sustain the current momentum in Guinea, Liberia, and Sierra Leone.
In a short period of time, the governments of Guinea, Liberia, and Sierra Leone succeeded in developing National One Health Strategic Plans. However, the P&R project ended prematurely before true implementation of prioritized activities began. This is an important area of follow-up, for both national and international stakeholders.
The absence of an outbreak in this short period also means that there is no true "case study" (outbreak response) to test improvements in national capacity to address a public health event in Guinea, Liberia, or Sierra Leone.
